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bjective.– Our aim was to show that submental sensitive transcutaneous elec-
rical stimulation (SSTES) applied during swallowing can improve swallowing
unction in patients with chronic neurological disorders.
ethods.– Thirteen patients were recruited for the study (4f, 68 ± 12 years).
hey all suffered from neurogenic oropharyngeal dysphagia. We first compa-
ed the swallowing of paste and liquid with and without SSTES. Thereafter,
he patients were asked to perform SSTES at home with each meal. Swallo-
ing was evaluated before and after 6 weeks of SSTES using the SWAL-QoL
uestionnaire.
esults.– With the stimulator switch turned on, swallowing coordination impro-
ed, with a decrease in swallow reaction time for the liquid (P < 0.05) and paste
oluses (P < 0.01). Aspiration scores also decreased significantly with the elec-
rical stimulations (P < 0.05), with no change in stasis. At-home compliance was
xcellent and most patients tolerated the electrical stimulations with no discom-
ort. A comparison of the SWAL QoL questionnaires after 6 weeks revealed
n improvement in the burden (P = 0.001), fatigue (P < 0.05), and pharyngeal
ymptom (P < 0.001) scales.
onclusion.– The present study demonstrated that SSTES is easy to use at home
nd improves oropharyngeal dysphagia symptoms.
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rooling in patients with severe cerebrovascular injury
reated with ultrasound-guided botulinum toxin injections
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ntroduction.– Drooling is a common problem after severe brain damage (vege-
ative state). Our study focuses on ultrasound-guided botulinum toxin injections
n the salivary glands to control hypersialorrhea.
aterial and methods.– We use a Toshiba ultrasound Mondiovision 8000 with
n 8 MHz probe array. Ultrasound guidance is necessary for precise injections.
he dose used for the parotid gland is about 30 IU.
esults.– The Center Bouffard-Vercelli has eight beds for patients in persistent
egetative state. Five had an indication for botulinum toxin injection due to
rooling. All were comatous head injury patients’ victims of traffic accidents.
he average age was 43 years. Outcome of the therapeutic intervention was
ssessed with videonasal endoscopy video before and after injection.
iscussion.– All patients had swallowing disorders. The parotid gland, which
roduces two-thirds of the saliva, was our preferred target. Botulinum toxin
locks all cholinergic transmission including the autonomic nervous system and
as a lowering effect on saliva. The doses used can reduce the production of
aliva but not interrupt it. We found a decrease in the number of aspirations,
hich decreased from 1 per hour to 2 or 3 per day, a decrease in pulmonary
spirations, and a drop in the temperature curve. Therapeutic efficacy lasted 6
o 9 months.
onclusion.– The use of botulinum toxin is effective against drooling and well
upported. We did not observe any adverse effects in our study. This technique
as improved morbidity. Further follow-up is needed to assess its effect on
ortality, but we have observed better quality of life, and consequently decreased
aregiver workload with the subsequent expenditure savings, which should not
e underestimated.
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nravelling and manipulating the cerebral control of
uman swallowing using non-invasive brain imaging
odalities
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ating and drinking are basic pleasures in life that most of us take for granted;
et the ease with which we perform these tasks belies their complex neurolo-
ic system of control. The act of swallowing which enables this life sustaining
leasure is a fundamental yet effortless motor activity with bilateral cerebral
epresentation. The sensorimotor cortex is known to play a role in the regula-
ion of swallowing, acting at both volitional and reflexive levels. Cerebral injury
uch as stroke can result in an inability to swallow (dysphagia), which affects
ore than half of all stroke patients in the UK. Current dysphagia management
fter stroke attempts to minimize aspiration whilst waiting for slow sponta-
eous improvement. However, with no effective treatments that can accelerate
wallowing recovery and reduce morbidity, patients are not only exposed to
ife-threatening complications such as aspiration pneumonia, but can also suf-
er from social isolation and depression. Non-invasive neurophysiological tools
uch as transcranial magnetic stimulation and other brain imaging modalities
llow us to map brain function and can provide insight in to how and where
ecovery takes place, allowing us to generate effective new treatments for the
uture. This lecture will provide an overview of these non-invasive technologies,
he knowledge of the cerebral control of swallowing we have gained through
heir application as well as discussing how neuroplasticity, the in-built ability of
he brain to adapt to changes in circumstance, can also be artificially manipulated
o drive recovery of function after brain injuries such as stroke.
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